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２．実験方法
2.1　実験試料および凍結乾燥粉末の調製
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???????????????????????????????FDP: Freeze Dried 
Powder???????????? FDP????????30???????
2.2　各抽出液の PEP 阻害活性の測定
?2.1????????? FDP 700mg??????????70??????7.0mL????
??????20??18?????????????3500rpm?20???????????
????70???????????????????????????????????
?6???????????????????????? PEP?????????????
????????５μL?0.0014??? PEP???0.1M???????pH7.0?90μL??
??37??５??????????????????????? Z???????????p?
????????Z?Gly?Pro?p?NA?５μL?????37??10????????????
??????1.0M??????pH4.0?100μL??????????????405nm??
??????A405????????????????? p?????????p?NA???
??????????????????????????70????????????
?????????????????????????????????????? PEP
???????????
??PEP???????
???1???? A405?????? A405???? A405?????? A405???×100
2.3　各種溶媒を用いた PEP 阻害物質の抽出
?Ｃ???????????56.4????????500g? FDP??1.5L???????
?????????????????9500rpm?10?????????????????
???????????????????????２???????３????????
???????????????????????????????????????
??
?????????????????????????????３??????????
?????３??????????????????????????????????
???????????? PEP??????????
2.4　酢酸エチル抽出物のシリカゲルカラムクロマトグラフィー
?2.3??????????????8.71g????????????Wakogel C-200?
4.0i.d.×37cm?????????1.8L????????????95?5?v/v???????
????????????????????????90?10?v/v???????????
????85?15?v/v???????????????80?20?v/v???????????
????75?25?v/v????????????1.8L?????????????????
????????????????????????????????????????
????????????? PEP??????????
????15
??????????????????????????
2.5　シリカゲルカラム溶出画分の薄層クロマトグラフィー
?2.4????????????????95?5?v/v?????????????????
??90?10?v/v???????????????????Silica gel 60 F254???????
??????????????8?2?v/v??????????????????????
????????????????????????????????????????
????????TLC?????????????????????????
2.6　シリカゲルカラム溶出画分の分取 HPLC
?2.4????????????????90?10?v/v?????0.95g?????????
???????????????????? HPLC????????????????
Develosil 60?10/20?50i.d.×450mm???????????????????8?2?v/v??
??????????????36.4mL/min?????????210nm???????
HPLC????????????????????１?10?10???????????
????????????????????????????????????????
???????? PEP??????????
2.7　HPLC/APCI-MS 分析による４フラクションの分析
?2.6?????４??????????? PEP?????????HPLC/APCI-MS??
??????HPLC??????? TSK-GEL ODS 80TS?2.0i.d.×150mm???????
?0.1? HCOOH/MeOH?????????????0.2mL/min?????????
210nm????????????APCI-MS?N2; 2.5L/min?Probe; 4.5kV at 400??CDL; 
?35V at 250??DEF; ?50V???????
2.8　メチル化誘導体の調製および HPLC 分析
?2.6?????????????????5.0mL??????????????????
????????????????????????????????????????
???30???????????????????????????????????
??????????????????α?????????????????????
????????????????????????HPLC???????Develosil 
ODS?UG?5 4.6i.d.×150mm?????MeOH????0.7mL/min????210nm????
???????????????????? HPLC????????????????
????????????????????????????????????????
??????????????????5.0mL????????
３．結果および考察
3.1　各種市販テンペの PEP 阻害作用
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?????Ａ??Ｂ??Ｃ?????????????????????? PEP????
??????????????３???????????Ｃ?????????? PEP
?????????
3.2　発酵にともなう PEP 阻害活性の変化
??? PEP??????????????????Ｃ???????????????
????????????????????????????????????????
?????????? FDP???? PEP???
???????????２??????????
???? PEP???????????????
??????????????????????
??????????????PEP??????
???????p?0.01????????????
??????????????????????
? PEP???????????
??????????????????????
??????????????????????
? PEP??????????????????
??????????????????????
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3.3　溶媒抽出法による PEP 阻害物質の分画
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???????３??????????????????????p?0.01??????
????????????????????????????????????????
????????????????????? PEP????????????????
????????????
3.4　シリカゲルカラムによる PEP 阻害物質の分離
?????????????????????
?8.7g????????????????????
PEP?????????????????????
?????95?5?90?10?85?15?80?20?75?25?v/
v??????????????????????
?????????3.89g?2.36g?0.51g?0.40g?
0.32g?0.37g??????????7.85g????
?????????????????90????
???????????????2.5μg?????
?100μL???????? PEP???????４
????????????????95?5????
??????????90?10??????????
PEP????????????????????
??????????????p?0.01?????
????
3.5　TLC による PEP 阻害物質の探索
??? PEP???????????????????95?5?????????????
?90?10????? TLC?????５????????????????95?5????
???Rf??0.58???0.34???Ａ?Ｂ?２??????????????????
?????????90?10???????Rf??0.34???Ｂ?????????????
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??????? ? ???????
????Ａ?Ｂ?２???????????????????????95?5?????
TLC?????????????????Rf??0.58???0.34??????????
????????????????????? TLC????Ａ?????Ｂ?????
???????2.5μg??????100μL???????? PEP???????６???
????????????????５???? Rf??0.34???Ｂ????? PEP??
????????????????Rf??0.58???Ａ???????????????
???????????Ｂ?????????????????????? PEP???
??????????????????Ｂ?????????????????????
???90?10???????????? PEP???????????????????
3.6　分取 HPLC による PEP 阻害物質の分離・精製
????????????90?10??????? HPLC????１??10?10?????
????????????????????1.25μg??????100μL???????
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3.7　４フラクション中の PEP 阻害物質の同定
?４??????? HPLC/APCI-MS?????????????3.17????????
????????????????８?Ａ?????????????????????
?????????M?H???281.20??M?OH???263.35???????????????
?????????????????????????3.17?????????????
???????????８?Ｂ??４???????????????????????
?????????????４????????? PEP??????????????
???????????????
??????４??????????????????????3.56?????????
?????????????????????????????
????
図８??? HPLC４??????????????
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3.8　４，５，６，７フラクション中の脂肪酸含量
?４?５?６?７??????????????? HPLC??????????????
???5mL??????????????????９?????４?????????
????????????????????????????５??????????
????????????? α??????????????６?????????７?
??????????３??????????????????????????４?５
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3.9　各種脂肪酸の PEP 阻害活性
???????18????????????????????????????α???
????４???????????????? PEP????????????????
???? IC50?????????????１????????????C18?1??????
???????? IC50??39.0μM????????????????????????
??????C18?2?? IC50??56.2μM???????????????? α??????
???????????????? IC50??121μM?????
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表１??????? PEP?????IC50??
???? IC50 ???
?????? 46.9 CH3 ?CH2? 16COOH
????? 39.0 CH3 ?CH2? 7CH?CH ?CH2? 7COOH
????? 56.2 CH3 ?CH2? 4?CH?CHCH2?2 ?CH2? 6COOH
α?????? 121.0 CH3CH2?CH?CHCH2?3 ?CH2? 6COOH
????? μM????
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??????????????? PEP???????９??????? HPLC????
???５mL??????????????????????????????????
?? PEP?????????????????７??????????????? PEP
????????????????????????????????? PEP????
????????????????????????????????????????
?????
3.10　テンペ発酵にともなう PEP 阻害物質の生成
?3.2???????????????????????????????? TLC???
???10???????????????????????????????????
?Rf?0.36??????????Rf?0.28????
????? α???????Rf?0.14??????
???????????????????????
???????????????????????
? Rf?0.81?????????????????
???????????????????????
???????????????????????
???????? PEP????????????
??????????????????????
??????????????????????
４．ま と め
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